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The method involves forming an Si oxide mask (21) on an amorphous 
Si film (12) selectively, that is formed on a glass substrate (1 1). An 
oxide film (20) is formed between the patterns of mask. The solution 
(14) such as an acetate salt solution containing 10 to 200 ppm of 
catalyser element like nickel is dropped onto the mask including oxide 
film. 

A spin dry cleaning is performed from backside of the substrate 
using a spinner (15). A heating processing at 550 degree centigrade is 
performed for four hours or an optical irradiation is performed to form 
a crystalline Si film. 

ADVANTAGE - Promotes crystallization by catalyser element. Controls 
introduction amount of catalyser element. Controls density of catalyser 
element in crystalline Si film. 
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ABSTRACT 

PURPOSE: To control the quantity of a catalytic element introduced 
precisely, and to introduce the catalytic element selectively in a method, 
In which crystalline silicon is obtained through heat treatment by using 
the catalytic element promoting crystallization. 

CONSTITUTION: A mask 21 consisting of silicon oxide, etc., is formed one 
amorphous silicon fi I m 12 formed on a glass substrate 1 1 , an extremely th 
oxide film 20 is shaped, and the aqueous solution 14 of an acetic acid salt 
solution, etc., to which a catalytic element such as nickel is added in 
10-200ppm (adjustment Is required), is dropped. The whole is held for a 
fixed time under the state, and spin-drying is conducted by using a spinner 
15. Heat treatment for four hr at 550 deg.C is performed, thus acquiring a 
crystalline silicon film. In the constitution , the concentration of the 
catalytic element in the completed crystalline silicon film can be 
controlled accurately by adjusting the concentration of the catalytic 
element in the solution. Crystal growth can be executed towards a region, 
into which nickel is not introduced, from a region, into which nickel is 
introduced. 
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\.xM^mz:z.y^}v^mxT^mxh^o 
[0 0 5 0] m2\z:^'^mm\z^^^^^mxn(Dm.^^ 

^r, (=i-->i^7 0 5 9 , lOc 

m^) X\Z-7 7.^ ?:iU^m{t^mm2 1 ^ 1 0 0 0 AU 
±, :L:LX\t\ 20 0 k(Dm'^\Zfm.-^^. Cco^ftS 

mm.2 \<Dmmz-o\.^x\t. mmm<D%mzj;i^iiz> 
ookxhmmi)'^u^^z.t^mm\^x^^. mmmm 

[0 0 5 1 ] ^LTifi^t^^^ h'j y/'^^-->yxs 
\z^'ox. 'iL^miit^n9'->\zmtii^m2 1^/^- 
~y^r^. ^LT. mm^m%^\z^^i^^^U(r)^^. 
t^xm^m{\Amm2o^fimr^. ^<Dm{timm.2 
o<DY^m\t. mmnm^^xuw^^s^mmmr^^ 
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H2 0-5 0 ASm<b#^btl^ (132 (A) ) „ f^. 

CO 0 5 2] c<7)i^miz}6i^x, ^mm i tmr,z i o 

T5 0 r pmT 1 0#(DXtf h^ff t/^. SiS^® 

^mz^-U7i(.m^mfS.^it^. ^ib',zz<Di^m^s^ 

:fol/^T0'- 1 5 0 r Dm<D\s\^^i^-ttrjif)^^^TfJ.^Xh 
Jil^K m2 (B) ) 

[0 0 5 3] ^LT5 5os (^mnm%) . 4mm<D 
mmmm^i^-tz.t\zjin. t^^^nmmmi 2(D^^Bit 
^no. z<Dm. ^y^)i^f)^mA^tirz2 2x^^n^ 

tir^'Dtznm^tm:^\^izm^Bf^^^^rTt>n^o m2 

(C) tC43^>T. 2 4f}i:^y^)l-f)mmmX^ri^^Bit 

f)^rfiorirzmi^X'^ 0.25 f)m:^i^izf^^Bitf}^rTt:^n 
rzmm.x$>^o ti.^2 so^Mmt. m <i 1 d is:^ 
mizm^f^&f}^^tDnx\^^^zt^mm^nx^^^. 
[0 0 5 4] ^^mm\z^\^^x. mmm^. ^i^m^^^ 
mif^^^zt\z^o. :z.-y^)i.^m^mx^nrzmm 
^z^f^^^ny 'r)i0m&^^M<D^mxmm'^mx^ 

^rzmm\zmf^^mm<Dm&^'tn&.rizmmr^ 
ciTi^^tgT^s. ^mm^iz^mt^^mTtmiDmm 

\t. 1 X 1 0 t6atoiDS c m-^-- 5 X 1 0 l^atoms c m-3 

(D^mi^tr^ct^^B^i'^^K ixioi6at 
oms cm-hy.y<Dmmx'^^^. f^^it^m&r^^)}^ 

^n^Z.tf}^X^r. 5X10*9atonis c m-^^±(Dm 

mx&^t. ^m7tm<r>§^m\zj:ryx. ^mi^^Lx<D 
f^^^m^^tixL^ot}^'hx^^o 
CO 0 5 5] ];i±m^rz^oiz. myj\^^z^^Bf)^fS.&L 
rzm.m\t^m7tm(Dms.t<^b^ < . L^^hf^^i^y}^^^ 
x^^<Dx\ z.<D%^m.^^m^^^<^f^m%.m.ti.xm 
^^^:iL\t^mx^^. mz^^}$.^y5mz^^^)7f)^ 
f$m'^^^oum^h't^zt\z^'ox. c^jAtM^©) 

[0 0 5 6] :^nm.m\Z^^^X\t. --y^Jb^l^e^BM^ 

mm\zm^Km\zmxr^mznm-t^-^7.^ hLx. m. 
{tmmm^m^^^m^w^\.rz. L;5^L-7x^iLTfi, 

:Ahm<DmmmA. t(n{^fmLW^^m^^^z^f)^x^ 
mm. ^m7tm^m^m\zmxr^rz^(n-7 7.^^ 



\^xi^i'yt^mt^'^rzVA^w^^xh^^-K 
[0 0 5 7] mmm:^^ -^-^tikmst. ikmrc^xsh^ 

mmmh\zmr^r^mxh^. '^'^^mmx'\t. n-yy 

)i^(Dit^i^tLX-y'rJiriz^)ir'tb^^- h^JU 

mit'ii^mtr^^mizu^^oizrri'^t^^^o 
[0 0 5 8] ^oiafs. ^^mm i mrz^t-Mfr&m 2 \z^. 

Ltz<DLn^Xh^. ^tz. :Z<Dziy^)l^^ir\Lrz7 

wB^mmmT\zmt(ir^(7yxh^ 
i)^^B'Rikmm(Dmfiin\zc(Dm'm^7.\z 
i-~^m^^xm.^-^t\\t^\^^. ^rz7)vn-)i^mK^rz 
m^, ^mnmmmjt\zmmm^r^:ihf}^'^mx^ 

[0 0 5 9] ^ATmi^mu^^^mm-r^. ^r. --y 

Mr^o c0^mt. 7j\^z3-'mz-^mx'^K^. ^mi^ 
mfjm^^fz^. m^Bi\ixmiz^^ir^m^.(Dmz^^\z^ 

M^it^Ctf)^X^^o 
[0 0 6 0] ^fz. 7}Vn-}ViiLX\t:sz^ 

^— h^-'yy;Uc^Sl;I^^LT 1 0 0 p vm\Zt^^X 

[0 0 6 1] ^\.x:i<Dmm^^^^Bmmmm±.\zmtir 
^, ^mm.-^mm\t.. m{t^m(r>yvm (200 

OA;?) tm^^^ntzl 0 Omm^<Dij'7 7.mWL^\Zl 

0 0 0 h(Dm-^xy'yX'^c\'r>mxi^f^vrzh(Dx$> 

[0 0 6 2] ±f2|^^M^3^i^±-^<^?^?ScD^?!T'ri. H 

■rOc cints. 7)vu-)v<D^^miM^i^<ri'tn^^h'b 

>ttL, 2m 1 cOf^TiT'S).. 

[0 0 6 3] ^LT, ^(D^mxsi^m^mT^. toy 

5 0 0 r prnTl^i-rBllHlli^-tir^o CCOf^ti. 5 50 

[0 0 6 4] m^m4'] ^^mmit. ^mTtrnx^^ 
- y ^jimi^^mzmf}' l , ca^-y 'r}imi^f)^m^irz 
m^0^Bmmmm±\zm^r^mx$>^. 

[0 0 6 5] :$^mmm\Zi5l^X^t. mtLXO. imo 

\ y \ cDmm^m^^^. z(Dmm(D^\ziLy^)V(Dmm 
m^^immx$>^. 

[0 0 6 6] mmm 5 ] ^^mmiz^^^xit, mmm 
2\zfnr^oiz-y'r}\^^m^mzmxL. tc^^-^^fj^ 
i^myji^ (mmz^rfuyji^) iz^^bj^^l tztm^m 
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[0 0 6 7} ^nt^m\t. r^'r^y'^h'}^ T^a^mn 
(Dum\zm^ bn^T F T(?)f^^x@icF)^-r^ h(Dxh 
•5>„ S3{c^^ss^j<of^^x@^^-ro ^r, SIS 2 0 

l^^i^L, TEOS Ct" • X h^i^ ■ ii 

mm^wMf^7.ti.xy'7X^c\'Dmz^'Dxm'^ 2 
0 0 0 Ac7);grt^^oT^fii2 0 2^j^^-r^o 

[0 0 6 8] ^LT, >^^XVC VD^Sr^tiiHtJEISiC 
VDffitCj:oT. i?^500-'l 500A. ^JAti 1 0 
0 0 A<^S14 ( I m c^^^sMS^m 2 0 3 ^^MT 

-So ''k\zmm.m\zn^ 500-2000 a. mxui 0 

0 0 AcD^ft^^lI2 0 5^y^XvCVDi£(Cj:oT 

[0 0 6 9] ^VX. m{\Amm2 0 5^iM^&<JtZX-y 
5^>yUT. #aW^Sc7)0a5LfcfI1^2 0 6 ^?^fi£-r 

[0 0 7 0] ^LTiigaft^iiiS-r^^^TE^-e^^- 

•r^o g^^?g?^4'IC43tt^X-y^;U02ggtil 0 0 p p 

[0 0 7 1] c:c^^, ^mnm^yxA 5 o-e 0 0 
n^^o\zmmzni.x^nt^iimz^^^^^i3^m^^ 

mfc^cosg^B^:S:^fS]timB& <i 1 1) m^\^x^^:i 
iii)mm^nx^^^. (a) ) 

[0 0 7 2] '^Z. -^X^ t LT^igLTl^^^{t^9^ 
112 0 5 ^^^T^o CCD^. m^2 0 6cO^®{CJ^fi£ 

^^1^2 0 S^J^^T^o 

[0 0 7 3] ^3 (A) CD2 0 6T^$n/tpI 

J^ti. -•y^;i';)^EJI^^A$n^:pMi^T^O, --y^r;!. 

\z^. 0 x-y )Vf}^^mm\z^^^ ^ z.tf}mm^ 
X. :^mmm\z^^^x\t. m^m2 0 sizi^^^x, 



'^U^^JiolzT^. 

[0 0 7 4] ^(7)f$. y^x^c vD/iticfco. y-r h 
ieii^fia<hLTeafi&-r^^^ft5fe^j5^2 0 9^100 0 
m^izBfi^t^o (B) ) 

[0 0 7 5] ^\^m^X. X/N- y iJ^'j >y^£CJ;c>T. 
3 0 0 0-8 0 0 0 A. 0iJ^ti'6 0 0 0 ACDTJl^ 
x^:?/;. (0. 0 1-0. 2 %(7)X;^ >->*'^A^at;) ^ 

fiSJ^-r^, -etr. r;i.ax':7/:.j};i^/'?37-x>yL 
T. y-r hms2 1 o^mr-So c^3 (o ) 
[0 0 7 6] ^bC. c(73r;u = x^trA<7)^g^i^7)-a^^^ 
i^s^fttT, ^®tz^fti^®2 1 i^m-r^, ceo 
^s^ftti. ?iHS£:?5n-5%^sn^cx^u>y'j=] 
-jvmm^xy^ bmm2 1 o^mmtLxrfo. 
ti^mmmz 1 1 <Dm^it2 0 0 0 ats^, t^^^o. 
z<Dmm2 1 ui, ^co-r:t> K-tf>yx@{z^t^ 

:t7-b-y hy-r hfI^(7)g^^±tei^@^ft:X@T^56 
^C<h;i^T^^o (^3 (D) ) 

[0 0 7 7] mz. -i^y K-tf c^^xtk- 
e>^St^)m^) t::J:oT. ^W^tm, (y-x/K 

-^y-r hms2 1 0 ii^<^mm(r)m{tm2 1 1 ^vx^^ 
tUT> ^^m-^mz^mmm^i^^'-^^^w^ (cc 

> (PH3 ) ^m^. jfjpiimBE^e 0-9 0 kv. 

^t^SOkVt-r^o K-X'ffitSl X 1 0 15^8X 1 0 

15cm-2, ^J;tt^. 4 X 1 0 15 c m-2i-r^<, 

II. NSO^^!^fIJ^2 12^21 3^^^^^tl^, ^ 

nmth^^o) ^iS:n'r^±xm0}X'$>^o ^^(c, 
mm(D^o\zr^y'>< b')^7.<Dmm^um-t^T 
? T\z^\^x\tn.num^^n^rzmzmmm.mzmm 
^ ntzm.m'^mir^ ^^^o\z^}'-'^nMf)^m^z.^fim 

[0 0 7-8} -ecOf^. U— tf-?tcDBS#ttcJ;oTyx- 
)V^rt0. U-lf-7titTfi, K r FX^^-^U— 
- (^S2 4 8 nm, /^^UXitS 2 0 n s e c ) ^ffll^^ 

ft^tS. x;^;i.4^-m^;:i^ 200-400inJ/cm2 , 
0i]Ati2 5 0mJ/cm2 it. -;:t^0r{C^^ 2 - i 0 

<r>mmm\zm^'k2 00-45 org^tcfin^-r^^ch 

tCcfcoT, ^^^m±^tL^Xh^^^o (^3 (E) ) 
[0 0 7 9] ^l/^T, 6 0 0 0 A<7)^fl:^5gSM2 1 

4 ^mmw^^ <h b T X' V c V D ^ o Tff^?iX-r 
^btc, 7.\iyzi'-'r'<y^m\z^-oxmmt^it^n 
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0 A0^ni]i^^mj!$5 (iTOflii) ^nmL. 
[0 0 8 0] -eLT. ®nn$em^2 14. 2 i oi^nv 

2 17. 2 1 s^Bf^r^. m^iz, I %i£<r>7\^mnm 

(F) ) 

[0 0 8 1] immme) ^mmm^tr^T-^zr^h') 

[0 0 8 2] ^t'iJViT, 6 1 H://^XStgT'^0. 6 

2{t-^h'j^7.mzmf^^nfzmm$mx$>n. mmm 
mz\t^^x^^(Dmmf}<mj^-^nxi^^^. :z<Dmm<D 

-0-t3tCtSX< y^>^m=!^t LTT F T;)^E®$n 
Tl/^^o CCOjii^M^OTFT^^g^l-r^/ciia)^^^ 
/\'-T F T;i^E® $nTl.^^(7);:>^J^iZ2 K y^/'^-m^ 6 

[0 0 8 3] F^-r/N*-m^6 2tcEg$n^TFT(i 

^<DUi^m^^ib^'Z^m-f)^^^<DX\ :tymm (U-i^ 

6 StCEE^n-STFTti. gl 3 tC^f T F T^ffil^^ 
[0 0 8 4] 

[3c^i^] ^mTtm^mxLxi&uxmmmx'mmit^it 



[SD^connm^^tajifuJ] 

[^ 1 ] i^mm<r>xu^^.r 

m 3 ] mmmmnm^^-r. 

[m4] mmm<^mf^i^^^-ro 

I 1 • • • • i1^:^m\5, 

1 2 • • • • 4¥^nm.ikmm 

1 3 • • - • mimmm 

1 5 • - • • X'^Th- 

2 1.... -^x^mmtmmm 
2 0 — • • mimmm 

2 0 1 • • - 

2 0 2 • • • Titk5M 

2 0 3 • • • m^m 

2 0 4 • • • ^^5i 

2 0 5- • • -TX^ (^fta^Si) 

2 0 7 • • - TKSi (-'y^>f^@^m?^?S) 

2 0 8 • • • m^m 

2 0 9 • • • Mfe^ 

2 1 0 • • • 

2 1 1 • • • (^@l£fti^© 

2 1 2 • • • y-x/Ku-f 

2 1 3 • • • KU-f >/'7-xm^ 

2 1 4 • • • ^rpi^^fli (^ft^^M) 

2 15- • • 4? U ^ i KM 

2 1 6 • • • iiimiSI^ ( I TO) 

2 1 7 • • • 

2 1 8 • • • m.^ 



(9) 



mv] m2] 




(10) 



f*Ba¥08-078329 



[S3] 




